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Abstract
Introduction. Over the past two decades, alcohol consumption of Icelandic adolescents has decreased dramatically. The aim of
this study was to quantify the extent of this reduction and compare it with the trend in cannabis use over a 20 year period and to
identify possible explanations. Methods. We used data from the Icelandic participants to the European School Survey Project on
Alcohol and Other Drugs study (collected via paper-and-pencil questionnaires in classrooms). The sample included all students in
the 10th grade (54–89% response rate). Results. The percentage of participants who had never used alcohol during their lifetime
rose from 20.8% in 1995 to 65.5% in 2015. Similarly, there was a decline in the proportion of students who had consumed alcohol
40 times or more, from 13.7% to 2.8%. During the same period, the number of students who had never used cannabis rose from
90.2% to 92.0%. In contrast, we found a small, but statistically significant, increase in the prevalence of those who had used can-
nabis 40 times or more, from 0.7% in 1995 to 2.3% in 2015. Parental monitoring increased markedly between 1995 and 2015,
but availability of alcohol decreased. Perceived access to cannabis and youth attitudes towards substance use remained unchanged.
Discussion. Although Iceland has enjoyed success in lowering alcohol use among adolescents over the past decades, and some-
what fewer claim to have ever tried cannabis, there has been a threefold increase among heavy users of cannabis. Increased paren-
tal monitoring and decreased availability of alcohol explain some of the changes seen. [Arnarsson A, Kristofersson GK,
Bjarnason T. Adolescent alcohol and cannabis use in Iceland 1995–2015. Drug Alcohol Rev 2018;37:S49–S57]
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Introduction
Adolescence is a transition between childhood and
adulthood and marked by experimentation in a variety
of ways. It is a normal part of this process that the indi-
vidual seeks more independence from their parents
and spends more unsupervised time with friends. Most
of the experimentation involves trying out more adult-
like behaviour and in some instances breaking norms.
Adolescence is obviously a very important period with
regard to the use of legal and illegal substances, as
individuals experiment with behaviour and form habits
that will often follow them into to adulthood—for bet-
ter or worse. Their vulnerable developing brain can
also be affected more severely by abuse than the adult
one. Individuals who start using substances at an early
age are more likely to become poly-substance users,
suffer from addiction, and health and psychological
problems later in life [1–3]. It is therefore no wonder
that authorities all over the world place great value on
effective prevention policies targeting this age group.
Over the past two decades, there has been a
marked decrease in alcohol consumption of Icelandic
adolescents, which has among other things been
linked to government-sponsored primary prevention
programs. This has been established both in local
studies as well as with Iceland’s participation in the
European School Survey Project on Alcohol and Other
Drugs (ESPAD) [4–6]. During this time period, alco-
hol consumption of European adolescents has been
more or less unchanged. Other Nordic countries have
also enjoyed a noticeable reduction in adolescent
alcohol use, but to a lesser degree. The relative posi-
tion of Icelandic adolescents with regard to the preva-
lence of adolescent alcohol use has thus changed
from being close to the European average in 1995 to
being the lowest in Europe in 2016 [6,7].
However, as youth researchers with close connec-
tions with people working in the field, we are inun-
dated with reports of problematic substance abuse
among adolescents that do not fit with the general
trend in Iceland. There are two possible explanations
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for this discrepancy: firstly, that people working in the
problem or secondly, that our analysis of data has been
too superficial and has not taken into account develop-
ment in heavy drinking or a shift towards cannabis.
The latter is of particular importance because from
1995 to 2011, there was an overall increase in cannabis
use seen in the ESPAD study across Europe [6]. Data
from three cycles (2002, 2006 and 2010) of the Health
Behaviour in School-aged Children (HBSC) study
among 30 European and North American countries
found that cannabis use had declined in more affluent
countries, but was stable or on the rise in emerging
market countries. It also showed cannabis use to be
more common among adolescent boys than girls [8],
which is in accordance with the results from the
ESPAD study [6].
It is also of utmost importance to identify the fac-
tors associated with this established increase in alco-
hol abstinence among Icelandic adolescents, both to
see how they affect use of other substances, such as
cannabis, and also to be able to describe best prac-
tices for others to adapt. Are these factors related to
the adolescents themselves, their parents, the wider
society or some combination of the three? The theo-
retical framework of problem behaviour theory pro-
poses that risk behaviours, such as drug and alcohol
use, general delinquency and early sexual initiation
cluster together as part of a negative developmental
pattern of behaviours [9]. According to this theory,
the decline in adolescent drinking should be accom-
panied with a reduction in other harmful behaviour
patterns, such as cannabis use.
The aim of this study was threefold: (i) to examine
trends of alcohol drinking and cannabis use in Iceland
to provide more detailed information for health workers
in the field; (ii) to examine whether decrease alcohol
drinking has been replaced by increased cannabis use;
and (iii) to examine in what way perceived risk of use,
parental monitoring and availability of substances influ-
ence use of cannabis and alcohol. These three factors
can be seen as measurements of individual, parental
and societal influences. On an individual level, studies
have shown that having favourable attitudes or expec-
tancies towards alcohol or cannabis use can exacerbate
risk of problematic use [10]. The effects of parental
monitoring during late childhood and early adolescence
are especially relevant because a part of normal devel-
opment involves the adolescent breaking free from the
parents and establishing independence and taking risks.
Parents are thereby put in the ambivalent position of
having to relinquish power, but at the same time, to
protect the child from harmful behaviour, such as sub-
stance use [11]. On a more societal level, the availability
of substances has also been shown to increase use [8].
The effects of all three factors are tested in our study.
Methods
We used data from the Icelandic participants to the
ESPAD study, which Iceland has been a part of since
the first wave in 1995. Data have since been gathered
every fourth year until 2015 in the months of January
to March.
Before each wave, a similar procedure was followed.
First, the Icelandic Data Protection Authority
approved the study protocol. Then the principals in all
Icelandic schools were contacted and introduced to
the planned study. They were asked to inform the
teachers of the 10th grade class(es), but not to inform
the students in order to avoid discussions among them,
which could lead to biased data. The class teachers
were asked to schedule the survey for one lecture fol-
lowing the same procedure as for a written test. Data
were collected under the supervision of a teacher or a
research assistant. The study employed a standard
school survey methodology with questionnaires admin-
istered anonymously with a blank envelope procedure
to all students present in class on the day of the sur-
veys. Student desks were moved apart to ensure pri-
vacy, and each student put his or her questionnaire in
a sealed envelope upon completion. At the end of the
survey, all envelopes were collected in boxes and
sealed for transportation. Students were therefore fully
aware that their responses were anonymous and could
never be traced back to them [6].
The sample has included all Icelandic students in
the compulsory 10th grade of secondary school, of
which 3.814 responded in 1995 and 2.336 in 2015
(Table 1). Only students in special schools for severely
disabled students were not included. The drop in par-
ticipation rates in 2015 was due to sudden and unfore-
seen problems with staffing during the period of field
work. This meant that we were unable to enrol the
usual number of schools. Fewer schools participated,
but they were chosen randomly.
To assess alcohol consumption, the participants
were asked on how many occasions (if any) they had
had any alcoholic beverage to drink during their
Table 1. Participating students and response rates
Number of participating
students Response rate (%)
Boys Girls Total Boys Girls Total
1995 1931 1878 3814 86 88 87
1999 1758 1766 3524 89 89 89
2003 1728 1604 3348 82 80 81
2007 1797 1713 3510 80 81 81
2011 1717 1616 3333 80 81 81
2015 1144 1180 2336 53 54 54
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lifetime. They were also asked on how many occasions
(if any) they had used cannabis (marijuana or hashish).
The possible answers for both questions ranged from
‘0’ to ‘40 or more’. The participants were also asked to
estimate how difficult it would be for them to get beer,
spirits or cannabis if they wanted. They could answer
‘Impossible’, ‘Very difficult’, ‘Fairly difficult’, ‘Fairly
easy’, ‘Very easy’ or ‘Don’t know’. Finally, the partici-
pants were asked ‘How much do you think people risk
harming themselves (physically or in other ways), if
they: (i) have five or more drinks each weekend; or (ii)
smoke marijuana or hashish (cannabis) regularly’. The
answers were ‘No risk’, ‘Slight risk’, ‘Moderate risk’,
‘Great risk’ or ‘Don’t know’.
Prevalence was calculated with 95% confidence
intervals (CI), and significance of change was exam-
ined using Pearson’s χ2-test. Logistic regression with
odds ratio (OR) was used to explain relations between
dependent and independent variables.
Results
The percentage of participants who had never used
alcohol during their lifetime rose from 20.8% in 1995
to 65.5% in 2015. During the same period, the num-
ber of students who had never used cannabis rose from
90.2% to 92.0% (Figure 1).
As Figure 2 shows, there was also a decline in the
proportion of students who had consumed alcohol 40
times or more often, from 13.7% in 1995 to 2.8% in
2015. There was however a marked increase in the
prevalence of those who had used cannabis 40 times or
more in the same period, from 0.7% to 2.3%.
No major difference was found between the sexes in
abstaining or frequent use of alcohol or cannabis in the
20 year period. As Table 2 demonstrates, girls were
similar to boys on all of these measures in the begin-
ning of the study period as they were in the end. It was
only in 1995 that girls were less likely to be frequent
users of cannabis (P < 0.01). The reduction in alcohol
use from 1995 to 2015 was not replaced with a general
increase in cannabis use during the same period.
As Table 2 shows, we found substantial overlap
between the groups that had most often drunk alcohol
and those that had most frequently used cannabis both
at the beginning of the survey in 1995 and in the most
recent one in 2015. Out of 27 adolescents who claimed
to have used cannabis 40 times or more in 1995, 21
(77.8%) were also heavy alcohol users. Only one heavy
user of cannabis had never used alcohol. Among the
509 heavy users of alcohol in 1995, 21 (4.1%) had also
used cannabis 40 times or more in their lifetime, and a
further 39.5% reported some cannabis use. In our
dataset from 2015, a total of 40.6% (N = 26) of those
who had used alcohol 40 times or more in their life-
time had also used cannabis as frequently. This means
that among heavy users of alcohol, 10 times more were
also heavy users of cannabis in 2015 than were so in
1995. Only 26.6% (17) of the adolescents who had
drunk alcohol so often had never used cannabis. One
individual among the highest cannabis users in 2015
had never drank alcohol, and half of them were also
heavy users of alcohol.
Importantly, Table 2 also shows that the decrease
in alcohol drinking has not entailed an increase in
cannabis use. The proportion of non-drinkers who
use cannabis is unchanged from 1995 to 2015. In
1995, 99.4% (773/778) of non-drinkers had not used
cannabis whereas the corresponding number in 2015
was 99.3% (1499/1510).
Table 3 shows changes in students’ perception from
1995 to 2015 of how difficult it would be for them to
get beer, spirits or cannabis (marijuana or hashish) if
they wanted. The availability of beer has decreased sig-
nificantly over this period with sharp drops seen both
between 2003 and 2007 and again from 2007 to 2011
(P < 0.01). The reduction in the accessibility of spirits
has been steady after 2003 (P < 0.01). Furthermore,
Figure 1. Percentage of Icelandic 10th graders who had never
used alcohol or cannabis (95% confidence interval).
Figure 2. Percentage of Icelandic 10th graders who had used
alcohol or cannabis on 40 or more occasions (95% confidence interval).
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significantly more adolescents seem unsure about eas-
ily obtainable alcohol is for them (P < 0.01). Table 3
shows a greater reduction in the availability of spirits
relative to beer. This might reflect the overall trend in
total alcohol consumption in Iceland during this
period, where sales of spirits has declined while sales
of beer has remained more stable. The perceived avail-
ability of cannabis has however remained remarkably
stable during this 20 year period, apart from a slight
increase in 1999 and 2003.
Table 4 shows changes over a 20 year period in
attitudes towards the harm involved in regular use of
either alcohol or cannabis. Participants were asked
how much people risked harming themselves (physi-
cally or in other ways) if they either had five or more
drinks every weekend or smoked cannabis regularly.
There was a slight polarisation in the estimation of
risk due to regular consumption of alcohol—a higher
percentage of adolescents had stronger views about
the risk posed in 2015 than their peers in 1995 had
Table 2. Use of alcohol and cannabis by Icelandic 10th graders in 1995 compared with 2015 in percentages (N) and divided by sex
Lifetime use of alcohol
Never 1–9 10–19 20–39 40+ Total
(a) Boys in 1995
Lifetime use of cannabis Never 21.4 (404) 40.1 (759) 12.2 (231) 6.9 (131) 7.7 (146) 88.3 (1671)
1–9 0.1 (2) 1.4 (26) 1.2 (23) 1.8 (35) 4.1 (78) 8.7 (164)
10–19 — — 0.2 (4) 0.2 (4) 1.0 (19) 1.4 (27)
20–39 — — 0.1 (1) 0.2 (3) 0.4 (8) 0.6 (12)
40+ 0.1 (1) 0.1 (1) 0.1 (2) 0.1 (1) 0.7 (13) 1.0 (18)
Total 21.5 (407) 41.5 (786) 13.8 (261) 9.2 (174) 14.0 (264) 100.0 (1892)
(b) Girls in 1995
Lifetime use of cannabis Never 20.0 (369) 39.6 (730) 13.4 (247) 10.6 (195) 8.8 (162) 92.4 (1703)
1–9 0.1 (2) 0.3 (5) 1.1 (21) 1.5 (27) 3.3 (60) 6.2 (115)
10–19 — — 0.1 (1) 0.1 (1) 0.5 (10) 0.7 (12)
20–39 — — — — 0.3 (5) 0.3 (5)
40+ — — 0.1 (1) — 0.4 (8) 0.5 (9)
Total 20.1 (371) 39.9 (735) 14.6 (270) 12.1 (223) 13.3 (245) 100.0 (1844)
(c) Both sexes combined
in 1995
Lifetime use of cannabis Never 20.7 (773) 39.9 (1489) 12.8 (478) 8.7 (326) 8.2 (308) 90.3 (3374)
1–9 0.1 (4) 0.8 (31) 1.2 (44) 1.7 (62) 3.7 (138) 7.5 (279)
10–19 — — 0.1 (5) 0.1 (5) 0.8 (29) 1.0 (39)
20–39 — — 0.0 (1) 0.1 (3) 0.3 (13) 0.5 (17)
40+ 0.0 (1) 0.0 (1) 0.1 (3) 0.0 (1) 0.6 (21) 0.7 (27)
Total 20.8 (778) 40.7 (1521) 14.2 (531) 10.6 (397) 13.6 (509) 100.0 (3736)
(d) Boys in 2015
Lifetime use of cannabis Never 63.8 (718) 25.3 (285) 1.2 (14) 0.9 (10) 0.9 (10) 92.2 (1037)
1–9 0.6 (7) 2.5 (28) 0.4 (4) 0.2 (2) 0.5 (6) 4.2 (47)
10–19 — 0.4 (4) 0.3 (3) — 0.2 (2) 0.8 (9)
20–39 — 0.2 (2) 0.1 (1) 0.1 (1) 0.1 (1) 0.4 (5)
40+ 0.1 (1) 0.5 (6) 0.4 (4) 0.4 (5) 1.0 (11) 2.4 (27)
Total 64.5 (726) 28.9 (325) 2.3 (26) 1.6 (18) 2.7 (2730) 100.0 (1125)
(e) Girls in 2015
Lifetime use of cannabis Never 66.8 (781) 22.8 (267) 1.3 (15) 0.4 (5) 0.6 (7) 92.0 (1075)
1–9 0.3 (3) 2.4 (28) 1.1 (13) 0.3 (3) 0.7 (8) 4.7 (55)
10–19 — 0.2 (2) 0.2 (2) 0.3 (4) 0.1 (1) 0.8 (9)
20–39 — 0.1 (1) 0.1 (1) — 0.3 (3) 0.4 (5)
40+ — 0.4 (5) 0.1 (1) 0.3 (4) 1.3 (15) 2.1 (25)
Total 67.1 (784) 25.9 (303) 2.7 (32) 1.4 (16) 2.9 (34) 100.0 (1169)
(f) Both sexes combined
in 2015
Lifetime use of cannabis Never 65.3 (1499) 24.1 (552) 1.3 (29) 0.7 (15) 0.7 (17) 92.1 (2112)
1–9 0.4 (10) 2.4 (56) 0.7 (17) 0.2 (5) 0.6 (14) 4.4 (102)
10–19 — 0.3 (6) 0.2 (5) 0.2 (4) 0.1 (3) 0.8 (18)
20–39 — 0.1 (3) 0.1 (2) 0.0 (1) 0.2 (4) 0.4 (10)
40+ 0.0 (1) 0.5 (11) 0.2 (5) 0.4 (9) 1.1 (26) 2.3 (52)
Total 65.8 (1510) 27.4 (628) 2.5 (58) 1.5 (34) 2.8 (64) 100.0 (2294)
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had. Significantly more students thought it entailed
no risk (P < 0.01), but more also thought it posed
great risk (P < 0.01). The percentage of those who
were not sure also increased significantly from 1995
to 2015 (P < 0.01). The health risk of regular canna-
bis use was considered significantly less by students
in 2015 than it had been in 1995 (P < 0.01). More
students were also not sure about the risk (P < 0.01).
Two questions on parental monitoring were
included in the 1995, 2007, 2011 and 2015 waves.
They were framed from the point of view of the ado-
lescents, that is, asking them to estimate their par-
ents’ knowledge of their whereabouts in the evenings
as well as whom they are with. The percentage of
parents knowing the whereabouts of their children in
the evening has changed dramatically over the two
decades. Ten times more adolescents in 1995
(11.9%) than in 2015 (1.7%) claimed that their par-
ents almost never possess such information
(P < 0.01). In 2015, 67.3% said that their parents
almost always know where they are compared with a
26.0% in 1995 (P < 0.01). Table 5 shows a more
detailed analysis on the second question of parental
monitoring—whether they know whom their children
are with in the evening. In 1995, a quarter of all
teenagers claimed that their parents almost never
Table 3. Changes in perceived availability of (a) beer, (b) spirits and (c) cannabis from 1995 to 2015
1995 1999 2003 2007 2011 2015
(a) Changes in perceived availability of beer—percentage (95% CI)
Impossible 1.3 (0.9–1.6) 1.1 (0.7–1.4) 1.9 (1.2–2.5) 5.0 (4.3–5.7) 12.4 (11.3–13.5) 11.9 (10.6–13.3)
Very difficult 1.5 (1.1–1.9) 1.1 (0.7–1.4) 1.7 (1.1–2.3) 5.2 (4.5–5.9) 8.5 (7.5–9.4) 9.9 (8.7–11.1)
Fairly difficult 6.2 (5.4–6.9) 5.1 (4.3–5.8) 5.8 (4.6–6.9) 8.3 (7.4–9.2) 11.6 (10.5–12.6) 11.9 (10.6–13.3)
Fairly easy 28.0 (26.4–29.2) 31.7 (30.1–33.2) 35.6 (33.3–37.9) 32.4 (30.9–33.9) 22.7 (21.3–24.1) 31.1 (29.2–32.9)
Very easy 59.3 (57.7–60.9) 58.9 (57.3–60.5) 51.9 (49.5–54.4) 38.1 (35.5–39.7) 21.7 (20.4–23.1) 22.2 (20.5–23.9)
Don’t know 3.7 (3.1–4.4) 2.2 (1.8–2.7) 3.2 (2.3–4.0) 11.0 (10.0–12.1) 23.1 (21.6–24.5) 13.1 (11.7–14.4)
(b) Changes in perceived availability of spirits—percentage (95% CI)
Impossible 4.5 (3.8–5.2) 2.6 (2.1–3.1) 4.2 (3.2–5.2) 10.3 (9.3–11.3) 14.6 (13.4) 21.1 (19.4–22.7)
Very difficult 5.5 (4.8–6.2) 4.5 (3.8–5.2) 5.7 (4.5–6.8) 8.6 (7.7–9.5) 9.7 (8.7–10.7) 15.6 (14.1–17.1)
Fairly difficult 10.5 (9.6–11.5) 10.1 (9.1–11.1) 12.2 (10.6–13.7) 11.5 (10.4–12.5) 10.9 (9.8–11.9) 13.4 (12.0–14.8)
Fairly easy 25.5 (24.1–26.9) 30.2 (28.7–31.7) 27.0 (24.8–29.1) 25.3 (23.9–26.7) 21.1 (19.7–22.5) 17.8 (16.3–19.4)
Very easy 48.8 (47.2–50.4) 47.9 (46.2–49.5) 44.2 (41.8–46.6) 29.6 (28.1–31.1) 24.1 (22.7–25.6) 16.4 (14.9–17.9)
Don’t know 5.1 (4.4–5.8) 4.7 (4.0–5.4) 6.8 (5.6–8.0) 14.7 (13.6–15.9) 19.5 (18.2–20.8) 15.7 (14.2–17.2)
(c) Changes in perceived availability of cannabis—percentage (95% CI)
Impossible 27.5 (26.1–29.0) 10.9 (9.9–12.0) 14.6 (12.9–16.3) 30.5 (29.0–32.0) 29.9 (28.3–31.4) 29.5 (27.6–31.3)
Very difficult 13.7 (12.6–14.8) 13.3 (12.2–14.5) 14.7 (13.0–16.4) 13.6 (12.5–14.7) 12.2 (11.1–13.3) 14.0 (12.6–15.4)
Fairly difficult 12.8 (11.7–13.9) 19.1 (17.8–20.4) 14.6 (12.9–16.3) 10.3 (9.3–11.3) 7.9 (7.0–8.8) 10.9 (9.6–12.2)
Fairly easy 16.7 (15.5–17.9) 24.7 (23.3–26.1) 21.9 (20.0–23.9) 15.3 (14.1–16.5) 14.8 (13.6–15.9) 17.1 (15.6–18.7)
Very easy 10.6 (9.6–11.6) 12.9 (11.8–14.0) 14.3 (12.6–15.9) 8.8 (7.9–9.7) 11.7 (10.6–12.8) 11.0 (9.8–12.3)
Don’t know 18.7 (17.4–19.9) 19.0 (17.7–20.3) 19.8 (17.9–21.8) 21.5 (20.1–22.8) 23.4 (22.0–24.9) 17.4 (15.9–19.0)
CI, confidence interval.
Table 4. Perceived risk of regular use of (a) alcohol and (b) cannabis
1995 1999 2003 2007 2011 2015
(a) Risk of drinking five or more drinks each weekend—percentage (95% CI)
No risk 2.3 (1.9–2.8) 2.3 (1.8–2.8) 5.2 (4.1–6.3) 4.0 (3.4–4.7) 3.6 (3.0–4.2) 5.0 (4.1–5.8)
Slight risk 14.1 (13.0–15.2) 17.5 (16.3–18.8) 19.9 (18.0–21.9) 16.6 (15.4–17.8) 7.9 (7.0–8.8) 9.3 (8.1–10.5)
Moderate risk 43.1 (41.6–44.7) 42.9 (41.2–44.5) 39.1 (36.8–41.5) 35.7 (34.2–37.3) 30.6 (29.0–32.1) 32.0 (30.2–34.0)
Great risk 36.6 (35.1–38.1) 34.0 (32.4–35.6) 31.7 (29.5–34.0) 38.2 (36.7–39.8) 49.9 (48.3–51.6) 46.6 (44.5–48.6)
Don’t know 3.8 (3.2–4.4) 3.3 (2.7–3.9) 4.0 (3.1–5.0) 5.4 (4.6–6.1) 8.0 (7.1–8.9) 7.1 (6.0–8.1)
(b) Risk of smoking marijuana or hashish (cannabis) regularly—percentage (95% CI)
No risk 1.1 (0.7–1.4) 1.0 (0.7–1.4) 2.1 (1.4–2.8) 2.8 (2.3–3.3) 4.5 (3.8–5.2) 6.1 (5.1–7.1)
Slight risk 0.8 (0.5–1.1) 1.4 (1.0–1.8) 2.2 (1.5–2.9) 1.6 (1.2–2.0) 4.3 (3.6–5.0) 4.6 (3.7–5.4)
Moderate risk 5.5 (4.8–6.3) 7.5 (6.7–8.4) 8.6 (7.3–10.0) 7.7 (6.9–8.6) 11.1 (10.1–12.2) 11.7 (10.4–13.1)
Great risk 89.1 (88.1–90.1) 87.1 (85.9–88.2) 83.0 (81.2–84.8) 83.3 (82.0–84.5) 72.2 (70.7–73.7) 69.8 (68.0–71.8)
Don’t know 3.5 (2.9–4.1) 3.0 (2.4–3.5) 4.0 (3.1–5.0) 4.6 (3.9–5.3) 7.9 (7.0–8.8) 7.8 (6.7–8.9)
CI, confidence interval. [Correction added on 02 March 2018, after first online publication: The values under section ‘(b) Risk
of smoking marijuana or hashish (cannabis) regularly—percentage (95% CI)’ in Table 4 have been corrected.]
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knew who they were with at night, whereas the same
applies to only 2% of students in 2015 (P < 0.01).
Similarly, in 2015, two-thirds of adolescents thought
that their parents almost always knew whom they
were with in the evenings compared with around
15% in 1995 (P < 0.01). Also presented in Table 5
is the association between the percentage of parents
who know whom their child is with in the evening
with the adolescent experience of alcohol and canna-
bis. Looking at the numbers from 1995, there seems
to be no clear cut relation between parental monitor-
ing and adolescent substance use. In 2015, on the
other hand, the two are negatively related.
We conducted binary logistic regression to predict risk
of students’ lifetime use of alcohol and cannabis using
availability of these substances, parental monitoring, per-
ceived risk of use and sex as predictors. The dependent
variables were defined dichotomously as ‘Never’ versus
‘Ever’ users of alcohol or cannabis. The analysis was per-
formed separately for the 1995 and 2015 datasets.
Looking at the risk of alcohol use in the 1995
cohort, we found that a test of the full model against
the constant only model was statistically significant,
indicating that the predictors as a set reliably distin-
guished between abstainers and drinkers (P < 0.001).
For every category increase in the difficulty of obtain-
ing alcohol, the risk of use is halved (OR 0.53; 95% CI
0.48–0.58; P < 0.001). Each category increase in per-
ceived risk of drinking decreased the risk of actually
doing so by 66% (95% CI 0.55–0.88; P < 0.001).
Parental monitoring was not found protective against
drinking in 1995, but girls were less likely to be
drinkers (OR 0.78; 95% CI 0.65–0.94; P < 0.001).
Our model predicted the risk of having ever tried
cannabis in the 1995 cohort much better than it did
the alcohol use (P < 0.001). For every category
increase in the difficulty of obtaining cannabis, the
risk of use is reduced by 68% (OR 0.32; 95% CI
0.28–0.36; P < 0.001). Each category decrease in
perceived risk of cannabis use increased the risk of
actually using 2.2-fold (95% CI 1.75–2.79;
P < 0.001). Parental monitoring was slightly protec-
tive against cannabis use in 1995 (OR 0.89; 95% CI
0.81–0.98; P < 0.05) as well as being female (OR
0.66; 95% CI 0.24–0.97; P < 0.05).
In analysing the 2015 wave, the full model was
found to be statistically significant in predicting risk
of having ever used alcohol (P < 0.001). For every
category increase in the difficulty of obtaining alco-
hol, the risk of use is decreased by 42% (OR 0.58;
95% CI 0.53–0.63; P < 0.001). Same decrease was
found for each category increase in parental monitor-
ing (OR 0.58; 95% CI 0.51–0.65; P < 0.001). Each
category increase in perceived risk of drinking
decreased the risk of actually doing so by 30% (OR
0.70; 95% CI 0.53–0.87; P < 0.001). Sex was not
found to predict drinking in 2015.
Using the before mentioned variables to predict
the risk of having ever used cannabis in the 2015,
cohort revealed that for every category increase in the
difficulty of obtaining cannabis, the risk of use is
reduced by 72% (OR 0.28; 95% CI 0.22–0.35;
P < 0.001). Each category decrease in perceived risk
of cannabis use increased the risk of actually using
twofold (OR 2.04; 95% CI 1.68–2.49; P < 0.001).
Increase in parental monitoring reduced the risk of
cannabis use by 39% for each category (OR 0.61;
95% 0.51–0.74; P < 0.001). Girls were also signifi-
cantly less likely to be users (OR 0.55; 95% CI
0.36–0.83; P < 0.01).
Table 5. Percentage of parents who know with whom their adolescent is in the evening in (a) 1995 and (b) 2015,
divided by adolescent lifetime use of alcohol and cannabis
Number of times used alcohol during lifetime Number of times used cannabis during lifetime
Total Never 1–9 10–19 20–39 Or more Never 1–9 10–19 20–39 Or more
(a) In 1995 (%)
Almost always 14.7 16.8 15.9 12.6 13.7 11.1 15.2 10.2 0.0 16.7 14.8
Often 17.6 17.7 17.4 18.5 21.9 15.0 17.7 17.3 12.8 22.2 11.1
Sometimes 23.5 22.4 24.3 28.0 21.4 20.4 23.4 23.0 30.8 16.7 37.0
Seldom 18.9 18.0 19.0 17.1 18.1 22.7 18.5 21.9 30.8 22.2 11.1
Almost never 25.2 25.2 23.5 23.8 24.9 30.8 25.1 27.6 25.6 22.2 25.9
(b) In 2015 (%)
Almost always 66.9 76.2 53.1 48.2 35.3 19.7 69.6 40.4 27.8 30.0 28.6
Often 20.2 15.8 29.1 19.6 26.5 26.2 19.6 26.3 27.8 50.0 22.4
Sometimes 8.2 5.6 12.2 16.1 17.6 19.7 7.5 19.2 11.1 10.0 18.4
Seldom 2.7 1.5 3.2 8.9 8.8 16.4 2.0 10.1 5.6 0.0 16.3
Almost never 2.1 0.9 2.4 7.1 11.8 18.0 1.3 4.0 27.8 10.0 14.3
CI, confidence interval.
S54 A. Arnarsson et al.
© 2017 The Authors Drug and Alcohol Review published by John Wiley & Sons Australia, Ltd on behalf of Australasian Professional Society on Alcohol and other Drugs
Discussion
Although Iceland has enjoyed success in lowering alco-
hol use among adolescents over the past two decades,
and somewhat fewer claim to have ever tried cannabis,
there is a threefold increase in heavy users of cannabis
during this period, and 10 times more heavy users of
alcohol are now also heavy users of cannabis. This
trend of heavy cannabis use among Icelandic students
was also seen in the latest ESPAD report [12] where
they rank at the top of the list of 35 European coun-
tries in frequency of use among students who had used
cannabis. Icelandic boys who use cannabis had done
so 14.5 times in the last 12 months and the girls 12.7
times. This does not however indicate that the reduc-
tion in alcohol use among Icelandic adolescents from
1995 to 2015 has been replaced by an increase in can-
nabis use. Rather, that while the majority of adoles-
cents have reduced their substance use, a small
minority show a contrary trend. The fact remains that
it has been possible to reduce the most vulnerable
group with regard to alcohol consumption in Iceland
from 14.0% of boys and 13.4% of girls in 1995 to
2.6% of boys and 2.9% of girls in 2015.
Availability of substances could be a crucial explana-
tory factor, as it has dramatically reduced in this 20 year
period for alcohol, but remained remarkably unchanged
to cannabis. This most likely reflects increasing reluc-
tance of adults, especially parents, to purchase alcohol
for their children. This decrease in adolescent alcohol
consumption in Iceland is profoundly dissimilar to the
development for the population as a whole, in which
yearly consumption has risen from 4.7 litres of pure
alcohol per capita in 1995 to 7.5 in 2014 [13]. The
trend in cannabis consumption among Icelandic ado-
lescents follows much more closely the pattern seen in
the general population. In a 1997 survey of Icelanders
18–74 years old, 19% claimed to have used cannabis 1–
10 times, and 4% said that they had done so 10 or more
times. A similar study in 2013 showed that the corre-
sponding percentages were 23% and 8% [14]. The
increase in cannabis consumption in all age groups in
Iceland seems therefore to be among heavy users.
There are many possible factors at work, and it is
important to take into account the development in
other countries. The Nordic states are in many ways
similar in terms of welfare and social policies. Six of
them have participated in the ESPAD study from
1995. The decrease in alcohol consumption among
teenagers has been similar in all these countries
although the absolute numbers have varied greatly
from the beginning. Changes in cannabis use across
the Nordic countries have shown inconsistent trends
from 1995. In the Faroe Islands, there has been a
marked reduction and in Norway a slight decrease.
Denmark has seen almost no change, but in Finland
and Sweden, more adolescents say that they have tried
cannabis and more also report heavy usage [5,6]. It
cannot therefore be said that the development of can-
nabis use in Iceland is following a pattern known from
the neighbouring countries.
Other individual and societal variables can affect the
use of substance use among adolescents. Gender has
been claimed as one of them, but as our results show,
there is very little difference between Icelandic boys
and girls in terms of use of alcohol and cannabis. A
comparison of cross-sectional 30 HBSC countries data
from 2002 to 2010 [8] showed that although male and
female cannabis consumption patterns became more
similar in some countries (e.g. Belgium, Canada,
Czech Republic, Denmark, Estonia, Germany, Poland,
Russia and Spain), in others, the gap widened (e.g.
Austria, Finland, France, Hungary, Ireland, Italy, the
Netherlands, Portugal, Ukraine and United King-
dom). An overall decline was found for both genders,
but this decline was steeper for girls compared with
boys. Simons-Morton et al. [15] looked at alcohol use
prevalence and drunkenness in 20 countries in Europe
and North America in the HBSC study from 1998 to
2006. They found that while trends in alcohol use and
drunkenness varied by country, it remained higher
among boys than girls, but that the gap was declining
and in some countries, the girls appeared to be catch-
ing up with boys. Similar results have also been
reported from the ESPAD study both with regard to
alcohol and cannabis use. Some authors have linked
this to emancipation of woman [8], and given that Ice-
land has repeatedly had the best outcome on the Gen-
der Gap Index [16], it may well be that our results
reflect just that.
Our results do not indicate that the radical reduction
in adolescent drinking is due to a corresponding
change in their attitudes towards the dangers of alco-
hol. More students claimed that drinking five or more
drinks each weekend carried great risk in 1995 than in
2015, but more students also said that no risk would
be involved. Despite efforts to educate Icelandic ado-
lescents about the hazards of consumption, signifi-
cantly more students in 2015 than in 1995 said they
were not sure about whether such a drinking pattern
was dangerous or not. The adolescent’s attitude
towards cannabis became more positive during the
20 year period. We find that on an individual level,
perceived risk consistently reduces the risk of both
alcohol and cannabis use, but changes in it from 1995
to 2015 do not explain the general trend in
consumption almost all of the heavy users. More likely
explanation for the reduced drinking is parental moni-
toring, which has increased greatly during this period
and reduced availability. Increased parental monitor-
ing decreased the risk of cannabis use both in 1995
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and 2015 and the risk of drinking in 2015. This again
reflects a change in attitudes among Icelandic parents
towards adolescent drinking.
It will be of crucial importance to Icelandic health
authorities to tackle this rise in heavy cannabis use, but
also worrying is that Icelandic adolescents seem to be
less concerned with associated health risks. Over time
more and more studies have demonstrated the risk that
cannabis use of youths can pose to their developing
brains, although causality is difficult to determine
because of the possibility of common causal agents
[2,17,18]. The results call for additional efforts in
intervention specifically aimed at young heavy users of
cannabis. Education regarding the risk of heavy canna-
bis use may be a key factor, but many youths and
stakeholders (guidance counsellors, teachers, youth
workers, etc.) may not be aware of the richness of the
data we now have linking heavy cannabis use to the
development of severe and persistent psychotic ill-
nesses later in life. As previously shown in a study by
de Looze et al. [1], our data reveal a clustering of sub-
stance abuse, but the pattern has changed from 1995
to 2015 in that 10 times more heavy users of alcohol
have become heavy users of cannabis as well, but heavy
users of cannabis have become half as likely to drink
alcohol so frequently. It is obviously of pivotal impor-
tance to identify the variables explaining this clustering
as adolescent use of both cannabis and alcohol leads to
more serious problems than use of either substance
alone [19].
The development of cannabis and alcohol use in
Icelandic adolescents over the past 20 years is also
interesting in the context of the normalisation thesis
[20], which states that the frequency of substance use
among adolescents is dependent on the distribution of
these behaviours in the larger population. It would pre-
dict that: (i) when population level use increases, low
risk adolescents will be more likely to use; and (ii) ado-
lescents facing multiple risk factors will be equally
likely to use, regardless of trends in population level
use. In accordance with a recent study from Israel on
drunkenness and smoking [21], our results contradict
this theory. In terms of alcohol use, the percentage of
both low-risk and high-risk use has decreased even
though there has been a marked increase in the general
population. Increase in cannabis use is only seen
among high-risk adolescents while the percentage of
those who have tried it has remained stable for two
decades. The results, however, contradict the
premise of problem behaviour theory [9] because of
the reduction in drinking should be accompanied
with a reduction in cannabis use.
Prevention policies aimed at Icelandic adolescents
have focused on close co-operation between parents,
schools, youth clubs, police and other guardians.
Declining alcohol use has been seen as proof of suc-
cess for this integrated approach. The current study
indicates that the drastic reduction in adolescent drink-
ing does not seem to be due to changes in their atti-
tudes, but rather due to much more parental
monitoring and reduced availability of alcohol. The
concurrent increase in heavy cannabis use among Ice-
landic adolescents could be considered as an example
of the polarisation in the nation’s youth culture sug-
gested by Bjarnason in 2004 [4]. It seems unlikely that
the same prevention measures will be successful in
reaching the more vulnerable group.
Our study has strengths and limitations that are
important to be aware of. The main strength is of
course that the first five waves of study were based on
a whole population rather than a sample. Unfortu-
nately, that means that the drop in participation rate in
the sixth wave counts as a limitation. Secondly,
because this is a cross-sectional study, no causal rela-
tionships can be inferred. Thirdly, it is reasonable to
maintain a healthy scepticism towards self-reported
data. It is however worth mentioning that among ado-
lescents, studies have shown that anonymous self-
reports tend to give more valid data on sensitive issues
compared with other methods [22].
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